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GOOD HEWS AND BAD

Rec en t inquiries to the NTIS Order Desk
have revealed thst the price of the DOE-2
tapes have risen by .pproximately SlOOO.
Further investigation uncovered the party
responsible for this action. The U.S. Depart
ment of Energy has directed the National
Energy Software Center, which creates the
tapes Ind distributes theDl through NTIS, to
adOpt a cost recovery program that has led to
an increase in all of their SOftware prices.
There 11 lome good news to go wi th the bad.

BULUtIH BOAAIl

Item: The DEClO and VAY. c cnve r e rcns of the
progriUll have been completed and the
DOE-2 .lA- tapes for t be s e mathinel are
now available fro= both NTIS and SESe.
See the next column for ecr e informa
tion. There 11 aho an NTIS order
form on the last plge containing pur
chutng information for the DOE-2
package.

Itelll: As you may have noticed in the
reprinting of the complete Bug Report
for DOE-2.1A in the last newsletter,
we have "c Loaed the books" on that
version and will no longer be report
ing bugs peculiar to OOE-2. lA. This
is in keeping with our palt pol1cy in
regard to DOE-2.0A, OOE-2.1, etc.
While not wishing to abandon users of
older versions of the program, it is
simply not posaible for u' to provide
support for all predecessors of the
most current one, loon to be 2,18.
Because the code il .0 iliaIS rve , our
ability ec recdl the intricacies of
earlier code diminishes II a function
of time.

We therefore encourage u.ers to work
with the latest, 1II0St illlproved version
of OOE-2. We reali:z:e that people
bec cae cOll\fortable with a given ver
s rce , but every effort il made to make
the program upwardly-compatible, i.e.,
your old input decka will 1'I0t require
changes to run on the new version.
(To date, we have been 98% lucceslful
in this e f fc r t,) Of course, you won"t
have the old bugs to get around, an.:!
unless you modify your blsic decks,
you Io'ill not be taking advantage of
the new features.

As part of thiS new program, NESC no.... has
a new operating structure. They offer a polck
age of olny t ....o .oftware packages in their col
lection, perrear, plus the docUlllentation that
goe. with them, on the follo.... ing basis:

C1,1. I: DOE, prime contractors to DOE, and
NRC, for an annUlI registration fee
of S1500.

Cla.s 2: Educational institutions, non-profi~

organizations, other Federa.l ag en-:
c re s , local .tate and foreign govern
mental bodies, for an annual fee of
S1620.

CIa.. J: COlll.lllercial organizations, for S198~

annually.

The fee ia reduced by approxilllateIy 5200
in subsequent yeara. One can also purchase
additional progrllll1l at the "regular" rates.
For inltance, registrantl can purchase, in
addition to the two programl covered by their
annual fee, the DEClO version of DOE2.1A at

SIJ78, $1488, and S1832 for Classes 1 through
3, respectively. The VAXll t ape is a ve I Lab Le
for one dollar ec r e . Participants ate also
given tilllely notices of sll updates to their
programs.

With the current NTIS costs hoverir.g
around $1450, not including the documentation,
plus the edge NESC hiS on turn-around t aee ,
this new package lIIay represent .n a ec r ac e ive
alternative to lIIany organizations.

For lIIore information, please conta.ct.

National Energy Softliare Center
Argonne National Laboratory

97 South Cass Avenue,
Argonne, Illinois 6439

(312) 972-7250



POIo'ERED IHDUCTIOH UNITS

In keeping with our policy of sharing with
our readers s oae of the long-tenll development
work being done by our staff on the program, we
have prepared the following article describing
a new feature of the program that we plan to
introduce into the 2.IC version.

We are currently working on the implementa
tion of a new central system acde L, the powered
induction unit (PlU), in SYSTOIS. Our fn t e r ea t

in doing so is ao t tv ac ed by the increasing
popularity of t hLs s ys r ea type. Historically,
VAV systellls were developed in order to cons e rve
some of the energy ve e t ed in reheat and fan
energy by constant-volume s ys e ees . But bec auae
present designs have very low lighting levels
and be t t e r treatment of glazing, both of which
result in low design air flows, PIL's have been
receiving increasing interest. The reason for
this is that these systems hold the r cca air
flow rates at :IIore tolerable levels, lllaintain
reasonable humidity and eliminate overcooling,
vhf Le still providing the savings in fan and
reheat energy of conventional VAll systems.
PIL's are being manufactured by a number of com
panies and are being installed In :IIany new
buildings. At present, DOE-2 cannot acde I
PICs. Thus, designers are unable to use t he
pr og r aa to examine hoW a1uch energy PIl:' require
in their particular application.

.... typical situation in \lhich PIL', would be
eap l cye d vou Id be one in .. hich the central or
core zones of the building require cooling
year-round, IIhile the exterior lanes need cool
i~g in the summer and heating in the vt nc e r .
>he PH: attempts to use the exc.ss heat pro
eluced t n the core to heat the exterior zone, as
..ell as providing sufficient air a1ove=ent. Each
ext,Hior zone typically hal a fIU terminal
unit. One type (called series or constant
volu:lle) has a VAll terminal unit valving primary
air t n cc a :IIixing box containing a blower. The
blower blo~s a constant volume of air into the
zone by :Ilixing primary air from the VAV supply
system with secondary air frOll the plenUIII or a
duct. The secondary air originate' in the
building core. The amount of air supplied to
~~e zone is constant. but the proportion of
p r t aa r y and secondary air varies, depending on
·..be t he r cooling or heating is need ed . A second
t ype of PILl unit (denoted parallel or variable
vo:u:::e) has the bloller in parallel lIith the VAV
un t t . Ihat t s , the bloller i, only in the
secorldary air s t r eee • Thu., the heating llIode
is constant volulne but the cooling ecee (lihen
:;,e b l o ...e e is off) i, variable volume. How
ever, a minilll<.Hll recirculation rate t n the space
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can alwaya b. a1aintoiined by turning the bIcve r
back on. Both types of PItI units can be run
when the central fan. are off; the parallel
unit blower can also be turned off when the
central fan 11 running. Both units optionally
contain heating coils,

Implelllentation of the system will take the
follOWing fom: .to new SYSTOl-TYfE (Pill) and its
associated default, will be added to the SYSTEM
C01llmand. KeY"'ords, r enz a t fve Ly named ZONE
FAN-CFH, ZONE-FAN-Klo', ZONE-FAN-SCH, IER:"!ISAI.
TYPE, REHEAT-DELTA-T, and INDUCED-AlR-lOSE,
11111 be add.d to the ZONE command to describe
the terminal unit and blower. Changes ~ill b.
made to the DESIGN routine to size the zone PIU
blowers.

The orde r of the zones will be changed so
that interior zonee are simulated before exte
rior acne s , Then the calculation of the supply
air temperature for the exterior zones lIill be
corrected to account for the fact that the air
supplied to the exterior zones i, a a1ixt~re of
primary and secondary air. Code ~1l1 be added
to allow the zone fan, to run when the central
fans are off. Finally, for parallel PIU" the
extraction rate va , zone temperature equatiOn
will be altered to model the situation Ln
IIhich, as the zone temperature falls, the
blower turns on b.fore the zone h.ating coil i,
activated .

A. designerl and manufacturers have become
more conscious of some of the negative aspects
of energy conserving systems with regard to
cOllfort, so have we at LBL, t.. an exeep t e , in
the 2.18 version of the program, new scatter
plot reporu have been added that indicate the
nUlllb.r of hours th.t both space temperatl,,1res
and humidity ratios fall within predefined bins
during occupied hour'. We are also experilllent
ing with adding a therm.al comfort scatter plot
to the SYSTEMS reports based on the ASIiRAE Com
fort Index. It is obvious th.at a program like
00£-2 hiS the potential of analyzing the com
fort performance of s ys reaa as well as the
energy perfomanc., since all of the calcula
tions are 1Ilide and it is simply a matter of
reporting them. The next step might be that of
reporting the numb.r of hours varioul air cir
culation rates occur within the space. ...•• have
Ilia considered usioa the inside s ur f ac e t ea
peraturea of lIindow glass and exterior wall. as
part of the comfort report, If you have any
idea. or suggestiona, please feel free to WTite
to ua and expres. them.



• , PUPAJUNG 00£-2 SCHEDULES
~OE-2 L:SER .~<:·.s

LTGI

LTC2

We see a lot of ooE-2 inputs treated by
users and we cannot help noticing hoW' few have
.. good fee111l1 for Rauting" .cheelulet lad
other handy ahon-cuu. Since Ichedulel can be
auch a paln, it behoove. the u.er to learn the
elslelt method' of preparing tnem. Unfor
t una re Ly , the Reference Kanual bar eLy touches
on ae s t of the ee eoncept •.

Fint, let". reiterate the function. of the
three basLc Ichedule cOIIl&anda: DAY-SCHEDULE
definu the houra of the day, \lEEK-SCHEDULE
defines the day a of the week, and SCHEDULE
refen to the calendar period. What we mean by
the "nesting" of lehedulel tan be .1lIIply put:
it 1. the tOlllbln1nc of OAY-SCllEDlIUa and W'lEK
SCHEDutEs and their values 1nco a lingle
SCHEDULE. It alao therefore Ipplle. to combin
ing DAY-SCHEDULE(I} intn a lingle liEEK
SCHEDL:LE .

The easielt way to demon.trate the variou.
~ethodl of nelting, and other .hort-~utl, 1. to
give exa~plel. The first in each e:u.mple below
1. the standard Refereo~e Manual approa~h, fol
lowed dire~tly by our ea.y-doe.-1t alternative.

Example 1 - Abbreviat10na

LTGI .. DAY-SCHEDULE HOURS (l,n
VALLTES • (0)
HOURS (8)
VALL'ES ( .4)
HOURS '"VALLTES • ( .6)
HOl.'RS (l0)

\., VALlJES ( .8)
HOURS (11,18)
~·ALr..'ES • ( l.0)
HOeRS (l9,24)
VALtrES (0)

or, a. conden.ed and abbrev1ated:

LTGI .. D-SCH (l,n (0) (8,10) (.4,.6,.8)
(11,18) (1.0) (19,24) (0)

Eu~ple 2 - El1minaUD8 VEEK-SCHEDtrLE

The standard method:

(same input al above)

D-SCH (1,7) (0)
(8,12) (.4,.6,.8,1,1)
(13,24) (0)

LTG3 .. O-SCI:I (1,24) (0)

WORKDAY" WEEK-SCHEDULE (HON,FRI) LTCI
(SAT) LTC2
(SUN,HOL) LTG3
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VACATION .. WEEK-SCHEDVLE (MON,HOL) LTG3

PLANT-SCM" SCHEDULE THRU JUN 15 WORKDAY
THiU JUL 5 VACATION
THiU DEC 31 WORKDAY

or the ehc r r-eur , !leUing the \;'-SCH key ....ords,
and o!lly referenciD8 the D-SCHs:

PLANT-SCM" SeH TIlRU JUN 15 (IOD) ten
(SAT) LGT2
(SUN,ROL) LC13

THRU JUL 5 (ALL) LGT3

THiU DEC 31 (1JIl) LCn
(SAT) LGT2
(SUN,ROL) LGT)

Example 3 - Neat ing

OCI .. DAY-SCHEDULE HOURS (1,7)
VALUES .. (0)
HOURS (8,17)
','ALutS (I)

HOURS (18,24)
VALUES (0)

OC2 .. DAY-SCHEDULE HOL~S (1,24)
VALllES (0)

WORKDAYS" WEEK-SCHEDULE {1JIl} OCI (WEH) OC2

PAYROLL" SCHEDULE TRiU DEC 31 WORKDAYS

or all of the above neated:

PAYROLL" sea TRRU DEC 31 (1JIl) (1,7) (O)
{8,17} (1)
(IB,24) CO)

(WER) (1,24) (OJ

Exnpll 4 - Re-Il.ing DAY-SCHEDULES

We von#t de.cribe the .tandard example, bllt YOIl
cln lurely illlisine it.

LTGI .. D-SCH (l,l) (.05) (8,18) (l)
(19,24) (.05)

OCI .. a-SCH (1,7) (.O) (8,12) (1)
(13) (.5) (14,17) (1)
(18,19) (.1) (20,24) (0)

NONE" D-SCM (1,24) (0)

RETOOL .. D-SCR (l,n (0) (B,17) (.2)
(18,24) (0)

LIGHTS" sea nmu JON 15 (1JIl) LGTI (WEH) NONE
THll.U Jut 3 (ALL) RETOOL
THRU DEC 31 (Wtl) LG11 (WER) NONE

PEOPl.E .. sea TRiU JL'N 15 (1JIl) Del (WEH) NONE
THlU1 Jut 3 (ALL) RETOOL
TIiRU DEC 31 (1JIl) OCI (WER) NONE
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DOCUK£HTATION tTPDA'US

The followIng Connectiont to the Reference Hanual apply to the DOE-2.lA vere ree , dated M;ay --
1981. If yout" unuals have not yet been updated.theP.ge numbers wIll be rneeeeece • See th. NTIS ...,,)
Order for:: on the back paie for infonllation on the OOE-2 DQcUIIlentaUoQ Update package.

• On page 111.145, in Note 5, replace the liord ~Auto_tlc~ with ·'ASKRAr.

• On page IV.102, under the SYSTEM-FANS
S~PPLY-DELrA-t 1_ incorrectly plated.

cOIIllllollnd, the decllllal poiot
It should read 0.2180P.

in the default value for

• On page IV.ISI, there Ire tWO correction. to be llIade.
expreuion of the bt-qu.aclutlc eqta.tiol1, the fifth una 11

In the Urlt paragraph, in
incorrect. It ,houle! read:

,h.

Z • a + bx + cx2 + ely + 81 2 + txy

In the footnote, change the lair [wo lenteneel beginning:

However, only three coefficients need ••..

to read:

Ho~ever, four coefficients~ mUlt be entered to avoid an ERROR message.

e On page IV.IB4, the lut line in the firlt peraanph should be changed to reed:

If fewer are specified than required, an EUOR 11'111 occur.

• On page IV.214, under the discus,ion of MIN-AIR~SCH, it Ihould be ~d. cle.r that the value
e n t e r ed in the schedule 11 a fraction sp4!cifyina the ratio of min1=UIII outside ar e flowrue
to the toul design flowure calculated by the progr&ll. or input ulina SUl'PLY-CFH.

• Also on page IV.214, under OA-CONTROL, it ,hould be luted that, for a .yltelll that doUn't
allow outside air economizers, the effective default 11 FIXED.

• On polge V.4J, Table V.6, there 11 a lIlispr1nt. lInder the Unt keyvord lilted, ABSORl-CAP
FT, the second coefficient Ihould be negative, Le., -0.0)9006. The value stored in the
prograDI is correct.

• On page VIII. 40, in the dllcuu10n of the EDIT function of the DO£-2 Weather Preceeac e ,
Cards 4 and 5 have been reversed. The ducr1pt1on of Card 4 In fact belonas to C£rd S. and
Card 5, Card 4. Please c.-label olnd rever" the order of the two clrds. Also, the foot
note to the•• two de.cript1ons should be removed.
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rhis sect rcn 11 devoted to questions frOll! ueen and responses frOlll the Building Energy Simula
tion group and Itl ccne uj t enr a , Your que.tion. and COGIlIlent. are 1II0it welcome •.'" '" '" '"

Quutioo;

An,\Jer:

Question:

Q1.lestioll:

Anllo'er:

Question:

An'lo'er:

Question;

I want to cOIlIpare OOE-2 result. with lome mealured data. In going through the descrip
tion, of the hourly report variable., I have eeee acrOla • number of ambiguous points
that need clariUcatloo. For instAnce, in LOADS, VARIABLE-TYPE" BUILDING. VARIABLE
LIST Numbers 37 and 40, can you tell lIle what theae two variable a include?

137 h QBELEC, which ine1udu all the building electrical load input at [he LOADS level
- lights, equipment, elevators, etc. 140 11 QB£QEL, which includes all electrical
load input through the EQUIl'lENT-KW and EQUIPMENT-w/SQfT keyword. in LOADS, plus any
from SOI;'RCE-BTU/IiR with SOli'RCE-TYPE-ELECTRIC. Nothing COllies frOlll the BUILDING-RESOL'RC£
cOIlImand.

In SYSTEMS, VARIABLE-TYPE - V-name of PUNT-ASSIGNMENT, ,Ire No•• 1 and 2, the s aee as
VARIABLE-TYPE - GLOBAL, No•• 8 and 9 in PLANT? Do they include pipe losses and gains?

No, they aren't, and don't. They are the total cooling and heating loads frolll SYST£~S,

.ummed over all the .yste=. in the PUNT-ASSIGNMENT. They a r e hourly output, frolll SYS
TEMS and hourly inputs to PUNT. They are the sallie a. GLOBAL va r Lab Ie e I and 2 in
PLANT.

PLANT GLOBAL 18 11 the 'lIlIe a' 11 plul pipe heat 10" and load not met frolll the p r ev i »

cue hour, plus any other PUNT heat delll'nd, luch .s boiler make-up water, stored he a t ,

heat requlred to run equip:llent (e.g., .bsorptlon chilleu) that 11 not met by heH
recovery. PUNT GLOBAL 19 1. PLANT GLOBAL 12 plu. pipe heat gain .nd any load carried
over, plus cold stor&8e.

And No.3, is it the s.me a8 PLANT, VARIABLE-TYPE - GLOBAL, No. 101

No, it il the .Ule II PUNT GLOBAL 13. 13 i8 output frOlll SYSTEMS and input to PUS1,
while PLANT GLOBAL 110 11 13 plu. electricity for P\UllpS and electricity for any plant
equipment (electric boileu, cOlllprenioD chilleu, etc.)

Holo' .bout No •• 5 and 6. Do they fuc Iude electrictty for pu=p', domlStic hot and
chilled .... ter?

No, they don't. lfu.:aber 5 includea all electricity uaed for huting at the SYSjE~S

Leve L. Ponibilit1e. t ac Iud e electricity for preheat coil., heating coils, zone coils.
and baseboards. No dOllleltic hot water is included; this i. p'lsed frOID LOADS directly
to PUNT. Electricity for pl.llllp. 11 added in PLANT. 16 includes electricity for
cOlDpres.or. in DX unita and electricity for cr.nkcale he.t. Electricity for condenser
fan. is DOt included.

Also in SYSTF.."lS, VARIABLE-TYPE - U-DilJlle of ZONE, No. 36, wh.t doea "toul and tone
mean?

Anlwe r: That'a • good que e t Lon , 136 18 u.ed ollly for .y,tem type. TPfC,
For IlP .nd PTAC, it 1. the ..me •• 133, the zone coil cooling.
la a partial Il.lIII of the zone coil eoolin,g. That 1', if there are
and you have input VARIAIlLE-TYPE - U-nalIIe of the third zone, then
zone eoil Cooling for tone. 1, 2, .nd 3.

-,-

rerc, HP, and PTAC.
For TPFC and fPrC, it
four eeee e in a TPrc
136 il the SUIIl of ~he
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Question:

Answer:

Question:

Answer:

Question:

Answer:

Question:

Answer:

In PJ...I.N1', VARIABLE-TYPE· COOLISG-I".rR. So. 3, 11 this the SIJlll of 20 and 211

Yee , this is the electric energy c01\.!lumed by the tower and is the SUlIl of EFAN + EPL'MP,
120 and 121.

And COOLING-TWR, No•• 6 and 18, are rhe se two tbe sUle?

Again, ye •• #6 and 118 ue the same for the coo11na tower. #6 il nonaIly ISIZE, tbe
numbers (1n decimal diSHI) of each size of eue type of equipllent runnin. durins tbe
current hour. If there are four chillen of the lame type, one of 300 toni, 2 of 200
toni, and one of 100 toni, and all are runnins, t heu ISIZ£ • 121, indicating 1 chiller
of the largest lize il running, two of the interllledi"te size are rWlning, and one of
the Imallest lize il rWlning. If only tbe 300 cee chiller 11 running, thea ISIZE •
100. In tbe cue of the coo11ng tower. ISIZE 11 set to NC£LL, the nUlllber of the cellI
operatin. durin. the current hour. And 10, for coo111\1 eeve ee , #6 equals #18.

Is No. 11 the sa.me as outside wet-bulb temperature?

Not quite. III i. APP, the approlch to wet-bulb temperature, I.e., Tout - Twe t'

'101. 13 through 16, vIlat is the rating factor? What 11 a TIJ?

A TU (tower unit) is a method for sizing towers. A tower with 100 TIJ tan tool 100 gpIII
of 900F water to 800P at Joor out.ide wet-bulb. The riting factor (F r > is the relative
area (~) in T1.1 divided by 8p1l1 at the design all' flow-rate. If the 8p1l1 i. the duig"
gpm, then Fr • 1. Otherwise,

ki::~:i.J
where p i. in the range of 0.6 to 1.1 •

•

Question:

Answer:

.-\nd lauly, No. 19 for COOLING-TWR, i. thil the "p"I1" or "basin" tempeuture? II it
the same at No. 12 for the thllleu' VARIABLE-TYPE?

TTOWR is the exitin8 tower water temperature (Toul)'
It 11 equal to the eaurin. ccu

eeneee temperature, and therefor. il the .lIlDIe al 12 for any of the other chillere •

• * * * *

Please direct your que.lltionl and tOlDlIlent. to:

The Heat Exchanger
Lavrente Serkeley Laboratory

Building 90, Room 3147
~nlver.llity of California

Berkeley, CA 94720
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